Prostate cancer is commonly seen in men in the Americas, disproportionately affecting black men. Incidence rates for prostate cancer in Jamaica are high, with the disease representing approximately 21% of all cancers seen in males in the country ([@B1]). Prostate cancer mortality rates in Jamaica are also high, and the rates for the Caribbean region overall are the highest in the world ([@B2], [@B3]). Several clinico-pathological reports on prostate cancer in Jamaica have documented advanced stages at presentation ([@B4], [@B5]). Evidence suggests that screening reduces prostate cancer mortality ([@B6]). However, several barriers to early detection exist in Jamaica, including cultural barriers, fear of the diagnosis, and concerns regarding treatment-related morbidity ([@B7]). Therefore, screening for prostate cancer is not a widespread practice in Jamaica.

A family history of prostate cancer is a significant risk factor for development of the disease ([@B8]--[@B10]). Few studies have investigated this association in a predominantly black population. Glover et al. reported a twofold increase in the risk of development of prostate cancer in Jamaican men with a first-degree relative with the disease ([@B11]). This risk increased to threefold in men with a second-degree relative ([@B11]). Similar increased risks were demonstrated in a largely Afro-Caribbean population in Barbadian men ([@B12]). A large case--control study in the United States showed no ethnic difference in the increased risk of prostate cancer in men with a significant family history ([@B13]). However, in a multiracial cohort study of patients diagnosed with prostate cancer, African-American men were more likely than Caucasians and Hispanics to have a family history of prostate cancer ([@B14]).

Case-by-case decision-making on prostate cancer screening is 1) recommended by the American Urological Association (AUA) for males 40--54 years old with a family history of the disease or African ethnicity and 2) suggested by the AUA for all men aged 55--69 years ([@B15]). Spain et al. reported that African-American men with a family history of prostate cancer failed to appreciate their increased risk for the disease, and this risk factor did not influence screening behaviors ([@B16]). Bloom et al. found that African-American men with a family history of prostate cancer did not consider themselves "high-risk" but were more likely to undergo prostate-specific antigen (PSA) screening than those without a family history of the disease ([@B17]).

This study aimed to determine 1) the characteristics of males with a family history of prostate cancer who presented for screening and 2) the association between family history and diagnosis of prostate cancer in a cohort of screened Jamaican men.

MATERIALS AND METHODS
=====================

Study population
----------------

The study consisted of a prospective cohort of males screened at the Jamaica Cancer Society (JCS) Prostate Cancer Screening Clinic, located in the city of Kingston, which comprises about 23% of the Jamaican population. The JCS clinic provides the largest and only organized prostate cancer screening clinic in Jamaica. Screening is conducted by multiple volunteer urologists who are members of the local Jamaica Urological Society (JUS). In addition to Kingston residents, a wide cross-section of patients from rural and other urban areas in Jamaica visit the JCS clinic for prostate cancer screening. While the JUS recommends annual prostate cancer screening for men 40--75 years old, this study cohort included all patients screened one or more times at the JCS clinic, regardless of age, between 1 January 2006 and 4 August 2016. All screened patients had presented voluntarily.

Study variables
---------------

Patient history of prostate pathology (e.g., benign prostatic hyperplasia or prostatitis) was not included in the analysis because this information was not available. All patients had a PSA screening and digital rectal examination (DRE), and trans-rectal ultrasound-guided (TRUS) biopsy was recommended for patients with abnormal findings. A PSA threshold of 4 ng/ml was generally used as the criterion for recommending a biopsy, along with age-specific PSA ranges in African-American males described by Moul ([@B18]). Family history data on prostate cancer among parents, siblings, or other relatives were obtained but did not 1) influence the clinician\'s decision to recommend a biopsy, or the timing of the biopsy, or 2) alter the frequency of future screening recommended by the clinician (annually, for those with normal DRE / PSA findings; variable / at the discretion of the urologist for those with abnormal findings). Positive and negative family histories were not validated as no national cancer registry exists in Jamaica. Histopathology reports were also obtained for all patients who received TRUS biopsies. All diagnoses of prostate cancer were based on these reports.

Ethical considerations
----------------------

Ethical approval was obtained from the Institutional Review Board of the University of the West Indies. All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

Statistical analysis
--------------------

Data were summarized as means and medians for count and numeric variables and categorical variables were summarized as percentages. Bivariate associations were tested using one-sample *t*-tests and chi-square tests of association. To answer the research questions, logistic regression models predicting an outcome of prostate cancer were estimated. Data were analyzed with Stata Statistical Software, version 12 for Windows (StataCorp LP, College Station, TX, USA).

RESULTS
=======

A total of 2 867 men were screened at the JCS clinic between 1 January 2006 and 4 August 2016 during 1--21 visits each (mean: 2; median: 1). The mean age of screening was 54.1 years (range: 37--100; median: 53). The median PSA finding for the group was 138 ng/ml (range: 1--885). Approximately 97% (2 786) of the 2 867 patients had a clinically benign prostate during all their presentations for screening. Approximately 21.4% of patients (597 out of 2 791) had a family history of prostate cancer, and 2.8% (81 out of 2 867) were ultimately diagnosed with prostate cancer. Patient mean age at diagnosis was 61.9 years (range: 43--73; median: 63) ([Table 1](#t1){ref-type="table"}). Of the patients diagnosed with adenocarcinoma of the prostate, a biopsy Gleason score of 3+3 (6), 3+4 (7), 4+3 (7), 8, and 9 was detected in 29 (36%), 27 (33%), 20 (25%), 3 (4%), and 2 (2%) respectively.

###### Summary of characteristics of men presenting for prostate cancer screening at the Jamaica Cancer Society, Kingston, Jamaica, 1 January 2006--4 August 2016

  Characteristic                                        Mean         Median   Min--max[a](#TFN1){ref-type="table-fn"}
  ----------------------------------------------------- ------------ -------- -----------------------------------------
  No. of screening visits (*n* = 2 867)                 2.0          1        1--21
  Age at first screening (years) (*n* = 2 844)          54.1         53       37--100
  Age at diagnosis (years) (*n* = 81)                   61.9         63       43--73
                                                        No. (%)               
  Had family history of prostate cancer (*n* = 2 791)   597 (21.4)            
  Had prostate cancer (*n* = 2 867)                     81 (2.8)              

Source:

Prepared by the authors based on the study results.

Minimum--maximum.

Bivariate associations
----------------------

### Family history.

Patients with a family history of prostate cancer had a similar number of screening visits as those without a family history of the disease but were slightly younger at their first screening (52.8 versus 54.4 years; *P* \< 0.001) and at diagnosis (60.1 versus 62.1 years; *P* \< 0.262, a non-statistically significant difference). There was no difference in the biopsy Gleason score for men with a family history of prostate cancer compared to men without a family history of the disease (*P* = 0.419). There was a slightly higher prevalence of prostate cancer (3.2%) in men with a family history of prostate cancer compared to prevalence in those with no family history of the disease (2.6%), but this difference was not statistically significant ([Table 2](#t2){ref-type="table"}). Details on the relationship and number of family members with prostate cancer were not consistently present in the dataset, so sub-analyses of prevalence in first- / second-degree relatives and the association with risk of prostate cancer were not performed.

###### Bivariate associations with family history of prostate cancer in men presenting for prostate cancer screening at the Jamaica Cancer Society, Kingston, Jamaica, 1 January 2006--4 August 2016

  Variable                         Family history of prostate cancer   No family history of prostate cancer   *P*                                                                          
  -------------------------------- ----------------------------------- -------------------------------------- -------------- ------- -------------------------------------- -------------- -----------------------------------------
  No. of screening visits          597                                 2.1                                    (1.9--2.2)     2 194   2.0                                    (1.9--2.1)     0.768[b](#TFN3){ref-type="table-fn"}
  Age at first screening (years)   593                                 52.8                                   (52.1--53.4)   2 175   54.4                                   (54.0--54.8)   \< 0.001[b](#TFN3){ref-type="table-fn"}
  Age at diagnosis (years)         19                                  60.1                                   (56.9--63.3)   57      62.1                                   (60.3--63.9)   0.262[b](#TFN3){ref-type="table-fn"}
                                   No. %                                                                      No. %                                                                        
  Had prostate cancer              597 (3.2)                                                                  2 194 (2.6)            0.437[c](#TFN4){ref-type="table-fn"}                  

Source:

Prepared by the authors based on the study results.

95% confidence interval for the mean.

Independent sample *t*-test.

Pearson chi-square test.

### Diagnosis of prostate cancer.

Patients with a diagnosis of prostate cancer had a greater mean number of screening visits compared to those without that diagnosis (2.6 visits versus 2.0 visits; *P* = 0.02). Men with a diagnosis of prostate cancer were on average about six years older at their first screening than men without that diagnosis (59.8 years versus 54.0 years; *P* \< 0.001). There was a slightly higher prevalence of a family history of prostate cancer (25.0%) among men with a diagnosis of prostate cancer compared to those without that diagnosis (21.3%). However, this difference was not statistically significant ([Table 3](#t3){ref-type="table"}).

###### Bivariate associations with diagnosis of prostate cancer in men presenting for prostate cancer screening at the Jamaica Cancer Society, Kingston, Jamaica, 1 January 2006--4 August 2016

  Variable                                Prostate cancer   No prostate cancer   *P*                                                                          
  --------------------------------------- ----------------- -------------------- -------------- ------- -------------------------------------- -------------- -----------------------------------------
  No. of screening visits                 81                2.6                  (2.0--3.2)     2 786   2.0                                    (1.9--2.1)     0.02[b](#TFN6){ref-type="table-fn"}
  Age at first screening (years)          81                59.8                 (58.3--61.4)   2 763   54.0                                   (53.6--54.3)   \< 0.001[b](#TFN6){ref-type="table-fn"}
                                          No. %                                  No. %                                                                        
  Had family history of prostate cancer   76 (25.0)                              2 715 (21.3)           0.437[c](#TFN7){ref-type="table-fn"}                  

Source:

Prepared by the authors based on the study results.

95% confidence interval for the mean.

Independent sample *t*-test.

Pearson chi-square test.

Multivariate associations
-------------------------

### Diagnosis of prostate cancer.

A multivariable logistic regression model to predict prostate cancer was estimated. The model ([Table 4](#t4){ref-type="table"}) indicated that patients' odds of a diagnosis of prostate cancer increased by 7% each year that the initial screening was delayed (odds ratio (OR): 1.07; *P* \< 0.001), and by 40% for those with a family history of prostate cancer compared to those with no family history of the disease (OR: 1.4 *P* = 0.217, a non-statistically significant increase).

###### Estimated odds ratio (OR) for a positive prostate cancer diagnosis, based on a multivariate regression model, for two characteristics in men presenting for prostate cancer screening at the Jamaica Cancer Society, Kingston, Jamaica, 1 January 2006--4 August 2016

  Positive prostate cancer diagnosis                         OR (CI[a](#TFN8){ref-type="table-fn"})   *P*
  ---------------------------------------------------------- ---------------------------------------- ----------
  Delayed initial screening[b](#TFN9){ref-type="table-fn"}   1.068 (1.043--1.093)                     \< 0.001
  Family history of prostate cancer                          1.400 (0.821--2.386)                     0.217

Source:

Prepared by the authors based on the study results.

95% confidence interval.

Patients' odds of a diagnosis of prostate cancer increased by 7% each year that the initial screening was delayed.

DISCUSSION
==========

Family history of prostate cancer is an established nonmodifiable risk factor for prostate cancer. Familial clustering of prostate cancer is well described in the literature, and several cases of hereditary and familial prostate cancer have been reported ([@B19]). Previous studies have shown that this risk increases with greater numbers of family members affected and with first-degree relatives with the disease versus second-degree relatives ([@B8], [@B9]). In this study, a relatively high proportion of men screened for prostate cancer reported a family history of the disease (21.4%) (although these reports could not be validated as there is no national pathology database or cancer registry). According to the study results, while the group reporting a family history did tend to receive their first screening at a younger age, they did not have a significantly increased risk of developing the disease compared to those with no family history (there was a higher prevalence of family history of prostate cancer in men diagnosed with prostate cancer, but the finding was not statistically significant). However, the authors of this study consider the proportion reporting a family history of prostate cancer (21.4% of the men screened at the JCS clinic in Kingston who reported data for that variable (2 791 out of 2 867)) to be high. In evaluating the impact of family history in the Finnish prostate cancer screening trial, Mäkinen et al. found that only 5% of men screened reported a family history of prostate cancer ([@B20]). A similar prevalence of family history of prostate cancer (6.8%) was found in the Swiss arm of the European Randomised Study of Screening for Prostate Cancer (ERSPC) ([@B21]). Of 150 000 persons screened in the Prostate, Lung, Colorectal, and Ovarian (PLCO) Cancer Screening Trial of the U.S. National Cancer Institute, 7.3% reported a family history of prostate cancer ([@B22]). In addition, though other studies may suggest that black men with a family history of prostate cancer do not engage in regular screening activities ([@B16], [@B23], [@B24]), the authors of this study believe that having a family history of the disease did influence screening practices in the cohort, possibly due to selection bias resulting from JCS' numerous educational campaigns via print and electronic media informing men of risk factors for prostate cancer and screening guidelines. The authors believe that the earlier initial screening that occurred in those with a family history of the disease is also at least partly attributable to JCS public education campaigns targeting men at high risk for prostate cancer. The effect of these campaigns is shown by the fact that 2 867 men were screened between 2006 and 2016 compared to 1 117 men screened between 1995 and 2005 ([@B7]).

Though not statistically significant, in this study, men with a family history of prostate cancer also had a younger age at diagnosis of prostate cancer than those without. Similar findings were previously reported in a multiracial cohort of men that found that men with a family history of prostate cancer were diagnosed at 64.9 years compared to 66.9 years in men without a family history (*P* \< 0.001) ([@B14]).

Family history of prostate cancer is useful for research on the role of genetics in prostate carcinogenesis, and the association of family history of prostate cancer with clinically significant prostate cancer is also of interest. Several genetic mutations are associated with increased prostate cancer risk, particularly at an early age of onset ([@B25]). In the Swiss arm of the ERSPC, the presence of a first-degree relative with prostate cancer increased the risk of low-grade but nonaggressive prostate cancer ([@B21]). Similar findings were reported in the Finnish prostate cancer screening trial, which found no difference in prostate cancer mortality based on reported family history ([@B26]). Some studies have reported that PSA testing inflates estimates of familial prostate cancer risk by detecting clinically insignificant cancers ([@B27]). In their study, Rudichuk et al. found that most urologists obtained men\'s family history of prostate cancer during screening and tended to opt for more aggressive treatment methods for those reporting relatives who had the disease ([@B28]). In the future, personalized medicine might allow for special screening advice and treatment in men with a family history of prostate cancer.

Strengths and limitations
-------------------------

The strengths of this study include its cohort design and the infrastructure of the data source---the JCS Prostate Cancer Screening Clinic, which provided data on multiple screening visits over several years. This study also had potential limitations. First, recall bias could have been an important issue, whereby persons may have been unable to recall medical histories of older family members (e.g., grandfathers). Second, in some cases where persons were from single parent families, full details on family history for fathers or other relatives would not have been possible. Third, non-validation of patients' report of a family history of prostate cancer could have resulted in misclassification, which could have created a form of information bias. This is particularly important in the Jamaican population, in which some persons assume all "prostate problems" are due to prostate cancer. Non-differential misclassification of exposure could have resulted in a dilution of the OR as reported. Fourth, although there were no significant differences in the number of screening visits in men with family history of prostate cancer versus those without that characteristic, the overall results of prostate cancer in the screened group could have been affected by overdiagnosis bias. Finally, earlier diagnosis of prostate cancer in men with a family history could also have been due to an earlier age of presentation for screening, which could have resulted in a lead time bias manifesting with earlier age of diagnosis with the disease.

Despite these potential limitations, the study results show some of the positive results of the JCS clinic\'s efforts to increase the numbers of men screened and target those who are high-risk and have a family history of prostate cancer. The authors therefore recommend increased public health education and awareness campaigns targeting high-risk populations, and efforts to increase screening for prostate cancer. Further population studies assessing the association between a family history of prostate cancer and diagnosis need to be conducted and validated using cancer registries.

Conclusions
-----------

Men with a family history of prostate cancer presented for screening earlier than those without. There was no significant increased risk of prostate cancer in men with a family history of prostate cancer. Further studies are needed to investigate this association and validate family histories.
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